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[ Abstract] Objective To explore the association between the triglyceride-glucose index (TyG) and TyG-obesity
composite indices, including TyG-waist circumference (TyG-WC), TyG-body mass index (TyG-BMI), and TyG-waist-to-
height ratio (TyG-WHtR), and the risk of ischemic heart disease (IHD), and to provide reference for the prevention of
IHD. Methods The sample of this study was derived from the West China Elderly Preventive and Treatment Merging
Cohort, from which 9628 elderly individuals from the retrospective cohort were selected. Cox regression models were
used to analyze the association between TyG-related indices and the risk of IHD. Receiver operating characteristic (ROC)
curves were plotted to assess and compare the performance of TyG-related indices in predicting the occurrence of ITHD.
Results The participants were followed up for a median of 2.82 years, with 7.2% (694/9628) of the participants
experiencing IHD events. Multivariate Cox regression showed that after controlling for the covariates, including sex, age,
educational attainment, smoking, drinking, exercise, dietary habits, medication history, and whether the participant had
hypertension, every time TyG, TyG-WC, TyG-BMI and TyG-WHIR increased by one standard deviation (SD), the risk of
IHD increased by 12% (hazard ratio [HR]=1.12, 95% confidence interval [CI]: 1.04-1.20), 21% (HR=1.21, 95% CI: 1.12-
1.31), 20% (HR=1.20, 95% CI: 1.12-1.29), and 19% (HR=1.19, 95% CI: 1.10-1.28), respectively. Both the TyG index and
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TyG-obesity composite indices were positively correlated with IHD risk, showing a linear relationship (P<0.05). TyG-WC
(area under the curve[AUC]=0.680, 95% CI: 0.660-0.700, P<0.001), TyG-BMI (AUC=0.674, 95% CI: 0.654-0.695,
P<0.001), and TyG-WH{tR (AUC=0.678, 95% CI: 0.658-0.698, P<0.001) demonstrated better predictive performance than
TyG did (AUC=0.669, 95% CI: 0.648-0.689, P<0.001). Conclusion Elevated levels of TyG and TyG-obesity composite
indices were associated with a higher risk for IHD, and combining TyG with BMI, WC, and WHtR may lead to better

performance in risk assessment for IHD than using TyG alone.
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Table 1 Characteristics of the participants

Variable Overall (n=9628) Non-IHD (n=8934) IHD (n=694) P
Female/case (%) 5265 (54.7) 4831 (54.1) 434 (62.5) <0.001
Agelyr, Xt 69.89+5.34 69.73+5.26 72.02+5.93 <0.001
Educational attainment/case (%) 0.275

Not finihsing primary school 2111 (21.9) 1952 (21.8) 159 (22.9)

Primary school 3840 (39.9) 3546 (39.7) 294 (42.4)

Junior high school 2325 (24.1) 2171 (24.3) 154 (22.2)

High school and over 1352 (14.1) 1265 (14.2) 87 (12.5)
Smoking/case (%) <0.001

Never 6828 (70.9) 6279 (70.3) 549 (79.1)

Quit smoking 1316 (13.7) 1246 (13.9) 70 (10.1)

Current smoking 1484 (15.4) 1409 (15.8) 75 (10.8)
Drinking/case (%) <0.001

Never 6289 (65.3) 5761 (64.5) 528 (76.1)

Sometimes 1976 (20.5) 1868 (20.9) 108 (15.6)

Everyday 1363 (14.2) 1305 (14.6) 58 (8.4)
Exercise (yes)/case (%) 8022 (83.3) 7468 (83.6) 554 (79.8) 0.012
Health diet (yes)/case (%) 9425 (97.9) 8754 (98.0) 671 (96.7) 0.031
Medication (yes)/case (%) 3337 (34.7) 3029 (33.9) 308 (44.4) <0.001
Hypertension (yes)/case (%) 2761 (28.7) 2468 (27.6) 293 (42.2) <0.001
Diabetes (yes)/case (%) 1018 (10.6) 895 (10.0) 123 (17.7) <0.001
FBG/(mmol/L), median (IQR) 5.23 (4.79, 5.85) 5.23 (4.79, 5.84) 527 (4.78, 6.03) 0.194
TG/(mmol/L), median (IQR) 1.30 (0.96, 1.85) 1.30 (0.96, 1.84) 1.37 (0.99, 1.93) 0.040
TC/(mmol/L), median (IQR) 5.13 (4.49,5.82) 5.13 (4.49,5.82) 5.10 (4.40, 5.75) 0.164
HDL-C/(mmol/L), median (IQR) 1.49 (1.28,1.77) 1.50 (1.28, 1.77) 1.44 (1.25, 1.68) <0.001
LDL-C/(mmol/L), median (IQR) 2.77 (2.28,3.27) 2.77 (2.28,3.27) 2.76 (2.27, 3.29) 0.976
Body mass/kg, X+ s 58.29+9.81 58.24+9.79 58.97+£10.07 0.059
Height/cm, X+ s 155.36+8.33 155.41+8.34 154.65+8.24 0.020
BMI/(kg/mz), xts 24.09+3.20 24.05+3.17 24.61+3.48 <0.001
WC/cm, X+ s 81.65+9.18 81.47+9.14 84.05+9.38 <0.001
SBP/mmHg, X+ s 139.97+18.45 139.93+18.46 140.39+18.30 0.527
DBP/mmHg, X+ s 83.55+10.96 83.67+11.01 82.00+10.21 <0.001
TyG (median [IQR]) 8.63 (8.28, 9.03) 8.62 (8.28, 9.03) 8.70 (8.31, 9.07) 0.010
TyG-WC (median [IQR]) 705.92 (640.30, 775.49) 704.23 (638.39, 773.08) 730.67 (665.49, 799.46) <0.001
TyG-BMI (median [IQR]) 207.64 (185.76, 231.72) 207.30 (185.50, 231.26) 213.66 (190.13, 236.73) <0.001
TyG-WHIR (median [IQR]) 4.55 (4.12, 5.02) 4.53 (4.10, 5.00) 4.73 (4.30, 5.17) <0.001

IQR: upper and lower quartile; FBG: fasting blood glucose; TG: triglyceride; TC: total cholesterol; HDL-C: high density lipoprotein cholesterol; LDL-C: low
density lipoprotein cholesterol; BMI: body mass index; WC: waist circumference; SBP: systolic blood pressure; DBP: diastolic blood pressure; TyG: triglyceride
glucose; TyG-WC: triglyceride glucose-waist circumference; TyG-BMI: triglyceride glucose-body mass index; TyG-WHIR: triglyceride glucose-waist-to-height
ratio. 1 mmHg=0.133 kPa.
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Fig 2 Dose-response relationship between TyG index and TyG-obesity combined index and the risk of IHD

HR: hazard ratio; CI: confidence interval.
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Table 2 Associations between TyG index and TyG-obesity combined index and the risk of IHD

Continuous variable

Categorical variable (HR [95% CI])

Index (HR [95% CI]) Q1 Q3 Q4 P for trend
TyG
Unadjusted 1.14 (1.06-1.22)° Ref. 0.94 (0.75-1.17) 1.28 (1.04-1.58)° 131 (1.06-1.62) <0.001
Adjusted 1.12 (1.04-1.20) Ref. 0.92 (0.74-1.15) 1.21 (0.98-1.49) 127 (1.02-1.57)° 0.005
TyG-WC
Unadjusted 124 (1.15-133)" Ref. 1.18 (0.93-1.49) 1,32 (1.05-1.65) 168 (1.35-2.00) <0.001
Adjusted 121 (1.12-1.31)° Ref. 117 (0.93-1.48) 1.27 (101-1.60)° 158 (1.27-198)° <0.001
TyG-BMI
Unadjusted 1.21 (1.12-1.30)" Ref. 1.16 (0.93-1.44) 1.30 (1.05-1.62)" 1.53 (1.23-1.89)° <0.001
Adjusted 120 (1.12-1.29)° Ref. 118 (0.94-1.47) 1,33 (1.07-1.66) 153 (123-191) <0.001
TyG-WHtR
Unadjusted 126 (1.17-1.35)° Ref. 1.17 (0.92-1.49) 1.46 (1.16-1.84)" 172 (1.38-2.16) <0.001
Adjusted 1.19(1.10-1.28)° Ref. 1.10 (0.86-1.40) 1.31 (1.04-1.65)" 1.46 (1.16-1.84)° <0.001

In the unadjusted model, only TyG index or TyG-obesity combined index were added, while in the adjusted model, sex, age, education, smoking, drinking,

exercise, healthy diet, medication, and hypertension were added to the unadjusted model. TyG: triglyceride glucose; TyG-WC: triglyceride glucose-waist

circumference; TyG-BMI: triglyceride glucose-body mass index; TyG-WHIUR: triglyceride glucose-waist-to-height ratio; Q1: quartile 1; Q2: quartile 2; Q3:

quartile 3; Q4: quartile 4; Ref: reference; HR: hazard ratio; CI: confidence interval.

" P<0.05.
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Fig 3 Sex and age subgroup analysis of TyG index and TyG-obesity combined index and IHD risk

Q1: quartile 1; Q2: quartile 2; Q3: quartile 3; Q4: quartile 4; HR: hazard ratio; the other abbreviations are explained in the note to Tab. 2. A, Sex subgroups; B, age

subgroups.
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Fig 4 ROC curve of the predictive value of TyG index and TyG-obesity combined index for IHD risk

AUC: area under curve; the other abbreviations are explained in the note to Tab. 2. Covariates include sex, age, education, smoking, drinking, exercise, health diet,

medication, and hypertension.
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